Background: Dropout from secondary education is a major concern in many Western countries because it is associated with later adverse consequences at the individual and societal level. Efforts have thus been made to identify precursors for dropout. The aim of the study was to examine the risk for not finishing secondary education by age 20 when mental health problems were diagnosed during general practitioner (GP) consultations. Methods: National registries were linked to assess the association between GP-diagnosed internalizing and externalizing problems from the ages of 15-20 years and school dropout in a sample of 63 970 Norwegians, adjusting for health and social background factors. Relative risks (RR) were estimated by Poisson regression. Results: Dropout was bivariately related to both internalizing (RR = 2.2 among girls and 1.7 among boys) and externalizing problems (RR = 2.7 for girls and 2.0 for boys), though the associations were somewhat attenuated in the adjusted analyses. After controlling for somatic comorbidity and parent education level, the absolute risk for not fulfilling secondary education by age 20 was 43% among girls and 60% among boys with internalizing problems and approximately 15% points higher with externalizing problems. The highest absolute risk for dropout was found for boys and girls who have both externalizing and internalizing problems.
Introduction
T he large proportion of adolescents who fail to complete secondary education is an area of great concern in many western countries. In Norway, nearly one third of students never finish upper secondary education, which is usually attended by students between the ages of 16 and 19 years. Truncating one's educational path in this way is related to later adverse consequences on an individual and societal level, such as lack of participation in the labour market and early dependence on social insurance benefits. 1, 2 Mental health problems are found among 10-20% of adolescents, and studies indicate an increasing frequency. 3, 4 Such problems are an early risk indicator and predictor of early school departure. [5] [6] [7] [8] [9] Externalizing mental health problems, including symptoms of ADHD and behaviour problems, have consistently shown an association with school dropout. [5] [6] [7] [8] The association between internalizing problems such as anxiety and depression and dropout from school is less consistent and not robust to adjustments for externalizing problems. 7 One previous prospective register-based study found associations between early internalizing problems and school dropout, but for girls only. 5 Further, most studies have not accounted for comorbidity, but some studies suggest that the association between internalizing problems and school dropout is partly accounted for by co-occurring externalizing problems. 5, 7 Having somatic health problems during adolescence also increases the risk for not completing higher secondary education. 10, 11 Undiagnosed medical problems were the most frequent health issue among students with extensive absenteeism. 12 However, there is a shortage of studies that consider both somatic and psychological problems as predictors for early school departure.
In studying the association between mental health problems and dropout from school, it is important to account for family socioeconomic status (SES), and especially parent education levels. Family SES is repeatedly found to be associated with adolescent mental health, 13 and parent education level is a significant predictor of academic achievement and school dropout; 14, 15 it is strongly associated with the likelihood of their offspring completing upper secondary education. 16 General practitioners (GPs) are the first line of health care for young people and are the most frequently used health services among adolescents. 17 One study found more frequent GP consultations among adolescents with higher school absenteeism, 17 while another have reported more frequent GP consultations to be associated with lower risk of school dropout among boys, with no such association among girls. 11 Thus, GPs may be reliable informants on mental health in adolescents and may also be important for early intervention.
Aims
The overall aim of the current study was to assess the association between mental health problems and school dropout in a national register including 63 970 young adults. More specifically, we wanted to assess the frequency of internalizing and externalizing problems during GP consultations and to study associations with completion of upper secondary education by age 20. Further, the independent risk associated with both internalizing and externalizing problems was explored, while accounting for relevant social background factors and other health complaints.
Methods

Study design and setting
This cross-sectional study is based on register data from 2006 to 2011 covering a national cohort of persons born in Norway in 1991.
Data sources
The regular GP database, containing information about all regular GPs contracted to municipalities and the identity of the patients on each GP's list, including age and gender. The GPs send claims of feefor-service for each patient contact to the Norwegian Health Economics Administration, collected in the KUHR database. The National Educational Database was used for information on completed education. Parent information was retrieved from the National Population Register. Statistics Norway linked the registers and provided de-identified data to use for research.
Ethics
The study had permission from the Data Inspectorate and all respective register owners to use these data sources for the current research purposes.
Sample
All inhabitants born in 1991 that where assigned to a GP in 2011 (N = 66 516) were included. There were some participants for which information about their education level (N = 2546) and their parents' education level (N = 5859) was unavailable. This resulted in a sample size of 63 970 (48.5% girls) for the bivariate analyses, and 58 111 (47.9% girls) for the multivariate analyses.
GP visits and diagnoses from claims data
The number of GP visits from 15-to 20-year-olds were obtained from the KUHR database in the 2006-2011 period. For each consultation, the claims included one or more diagnoses according to the International Classification of Primary Health Care (ICPC-2). The ICPC-2 coding system is organized with chapters for 'organ systems' including a general chapter (A), a psychological chapter (P) and a social chapter (Z). 18 Internalizing and externalizing mental health problems were defined according to specific diagnostic codes in the P-chapter of the ICPC-2 coding system. Internalizing problems are covered in the ICPC codes P01-03, P11, P27-29, P73-80, P82, P86 or P99, where anxiety and depression were the most frequent diagnoses. Externalizing problems are presented in codes P04, P15-16, P18-19, P22-23 or P81, where hyperactivity and behavioural problems were most frequent. These groups of GP diagnoses were the main predictors in the analyses.
In addition, some of the most frequent diagnoses (excluding infections and reproductive health issues) used by GPs in consultations with patients in this age group were used for adjustment purposes in the regression models: sleep disturbance/insomnia (P06), tiredness/fatigue (A04), headache (N01), neck or back pain (L01-03, L18, L83-85) and asthma or allergy (R96-97).
Education and dropping out
Compulsory education in Norway is 10 years, with primary and lower secondary school finished at age 16. Then follows a right to a further 3 years of education in upper secondary school, also including vocational training for 1 extra year. In the current study, dropping out/not finishing upper secondary education was operationalized as not having completed 13 years of education by the age of 20 years.
Statistical analyses
Student's T-and chi-squared tests were used to compare frequencies of GP contact and type of diagnoses in groups of students who had or had not completed schooling by age 20. Poisson regression models with robust estimates of variance were used to calculate relative risk (RR) for not finishing upper secondary education by age 20, with separate models for boys and girls, presenting both univariate estimates and multivariate analyses. Gender, diagnoses from GP consultations, the number of GP consultations and parent education level (completed upper secondary school or not) were the main predictors. We also calculated the number of GP consultations with nonpsychological diagnoses as a general indicator of somatic health problems, used as predictor in regression models in addition to the selected diagnoses. The multivariate models take into account the interaction between internalizing and externalizing problems, present the RR for having either internalizing or externalizing problems and the interaction term. After regression, the Stata command lincom was used to test for significances of adding internalizing to externalizing problems and vice versa, and the margins command was used to estimate the absolute risk for dropout controlled for the other variables in the model. Sensitivity analyses performed on the distribution of diagnoses and GP visits using different samples did not indicate any selection bias owing to missing parent education information.
Stata Statistical Software (Release 14; College Station, TX, USA) was used for all statistical analyses.
Results
Among the 63 970 persons included, 69.3% of the girls and 54.0% of boys had finished upper secondary education by age 20. Girls had an average annual consultation rate of 1.6 in the total study period compared with 0.9 among boys. In both genders, approximately 10% of consultations were related to a mental health problem (table 1) , and 23.4% of girls and 16.5% of boys had !1 consultation(s) related to a psychological diagnosis in the study period.
A GP diagnosis reflecting an internalizing mental health problem was registered among 20.6% of girls and 10.4% of boys during these 6 years, while 4-6% had externalizing problems.
GP-diagnosed mental health problems and dropout
The 6-year incident rate of GP consultations for internalizing problems was 2-3 times higher among both girls and boys that had not finished secondary school by age 20 compared with those who had finished (table 2) .
GP-diagnosed externalizing problems were found among 1.6% of girls and 1.8% of boys when upper secondary school was finished by age 20, the corresponding figures were 10.5% and 11.1% among those who dropped out of school (table 2) .
For both internalizing and externalizing psychological problems, the RR for dropout was higher among girls than boys (table 3) . When adjusting for other health problems and parent education level the RR for dropout associated with internalizing problems was 1.85 (95% CI: 1.78-1.92) among girls and 1.49 (95% CI: 1.45-1.54) among boys. For externalizing problems, the corresponding figures were 2.48 (95% CI: 2.32-2.66) for girls and 1.84 (95% CI: 1.78-1.90) for boys.
The absolute risk for dropout with different combinations of problems, after controlling for the adjusting variables, are shown in table 4 .
The presence of either internalizing or externalizing problems increased the absolute risk of dropout for both boys and girls relative to those without such problems. The absolute risk for dropout was increased for those having both externalizing and internalizing problems (girls: 63.6%, boys: 77.2%) compared with those having only externalizing problems (girls: 57.5%, boys: 74.2%). However, the overlap in confidence intervals (most pronounced for boys) suggests that some uncertainty remains regarding the impact of having internalizing problems when externalizing problems were present. As sensitivity analyses, we ran regression models including internalizing or externalizing problems during age 15-17 years and 18-20 years, respectively. The associations with dropout were similar for boys independent of the age period used. For girls, however, the association between dropout and internalizing psychological problems reported during age 15-17 years was lower (RR 1.58, [1.51-1.65]) than for the same diagnoses reported in the later 3-year period (RR 1.76, [1.69-1.82]) (adjusted analyses, not tabulated).
Discussion
The aim of the current study was to investigate GP-diagnosed internalizing and externalizing mental health problems from age 15 to 20 years as predictors of school dropout by age 20 in a sample of 63 970 young adults from Norway. The dropout rate at 20 years was 31% for girls and 46% for boys in the total study population.
The risk for school dropout was substantially increased for both girls and boys presenting with internalizing or externalizing problems. The associations with school dropout were attenuated somewhat, but remained significant after accounting for parent education level and other health complaints. The dropout risk for girls was 42.7% and for boys was 60.2% for internalizing problems and, respectively, 57.5% and 74.2% when externalizing problems were found in GP diagnoses. Having both kinds of problems was associated with the highest absolute risk for dropout for both genders. However, with somewhat overlapping confidence intervals, the impact of comorbid internalizing problems should therefore be interpreted with some caution.
Comparison with the literature
Although GP diagnoses are not indicators of population prevalence of mental health problems, the 6-year consultation prevalence for mental health problems are in line with prevalence estimates in adolescents. 19 The prevalence of internalizing problems in the present study is comparable to the 10% found in a survey among 16-yearolds, 20 but clearly lower than the 23% lifetime prevalence of depression among adolescents found in another study. 21 Internalizing problems were relatively frequent in the current sample, especially among girls, and in line with population based studies. 22 Externalizing problems were less commonly observed, but somewhat more often in boys relative to girls.
The association between dropout and mental health problems is strong in the present study, in line with earlier studies. 5, 9 Both internalizing and externalizing mental health problems showed independent associations with school noncompletion. While the association between externalizing problems is in accordance with the literature, 5-8 the current study further strengthens the importance of internalizing problems as an independent risk factor for school dropout. In the present study more than one-third of girls in the dropout group had a GP-diagnosed internalizing problem. The combination of high frequency and high associated risk for school noncompletion indicates that this might have important public health implications and could indicate that internalizing problems have a larger impact than what has been found in other studies that indicated less clear associations. 7, 9 In general, dropout is more frequent among boys and there is a concern for how boys manage in modern school systems because of their lower achievement compared with girls, giving the boys problems in passing exams and therefore not completing education. 23 However, there may also be gender differences in how symptoms are described to GPs, and this may account for some of the gender differences in associations between dropout and health problems that are reported by GPs. 24 Health complaints stabilize from the time of adolescence to adulthood 25, 26 and are associated with low work-life participation later in life. 27 Furthermore, health complaints often co-occur with mental health problems. 28 In this study, while adjusting for these health complaints in the final model, mental health problems remained a significant predictor of school dropout. This confirms the high rate of co-occurring somatic health complaints and mental health problems in this age group.
Having parents who have not fulfilled upper secondary education was a strong predictor for dropout, even when adjusting for health problems, in line with the established associations between socioeconomic background and academic performance and dropout from secondary school.
14,29
Strengths and limitations
A main strength of the current study is that it is based on a near complete population sample and data collected from national registers. The fee-for-service financing model in the list patient system results in registration of all patient contact, and is a more reliable measure of utilization than the self-reported data commonly used in similar studies. The high coverage limits selection bias and increases external validity of the findings. The other registers used are maintained by national authorities where quality control is highly prioritized.
A limitation is that the majority of claims report only one diagnosis when, in a large proportion of consultations, the GPs deal with multiple problems. Probably the reported ICPC-2 diagnoses underestimate the number of psychological issues raised in the consultations. 30 In addition, the precision of diagnoses is uncertain, 30 but by grouping diagnosis in internalizing and externalizing mental health problems, the impact of misclassifications should be reduced.
In the present cross-sectional study, it is not possible to interpret associations as causal relationships. With the design using GP consultations from the whole age span framing the upper secondary school period, the relation in time between dropout and symptoms cannot be assessed and a temporal relationship is not certain. When timing of the diagnosis was included, there was no difference related to the time period used in association with school completion in boys, but there was a stronger association between later diagnoses among girls. Previous studies with prospective designs have found mental health problems present prior to dropout from school, 10,31,32 but increases in internalizing symptoms after dropping out have also been documented. 6 Future studies using longitudinal designs are needed to further elucidate the temporal order between mental health problems and school dropout.
Implications
The clear association found in this study between recognized mental health problems among young people in encounters with GPs and school dropout supports the policy of working for improving mental health service in primary care. However, there are challenges to recognize, follow up and properly treat mental health problems among young people. 33 Under-presentation of problems seems to be common in this age group, which challenges a GP's skills to recognize emotional problems. 34, 35 GPs might be in a good position to work within the mental health field and with adolescents. They may build relations through different health care contacts over time and have knowledge of local context. 36 It is a paradox, however, that the majority of adolescents with a recognized mental health problem have rather few consultations with GPs where that problem seems to be central. This may be explained by the finding that GPs consider themselves as not sufficiently skilled to work with these problems. 37, 38 Improving the GPs' knowledge and giving them more confidence at working with youth mental health problems have been shown to be effective 33 and could be implemented and evaluated in Norway.
Last, the associations between leaving school early and mental health problems are complex and the solutions may be related to solving education problems or improving the psychosocial situation of the student. 39, 40 There is a need for cooperation between the GP, which may be a 'recognizer', other health care providers and the schools. Improved cooperation is challenging because municipal health care services often are fragmented. To include the GP as a resource in a multidisciplinary work, there is a need for both a mutual interest in competencies and a clarification of each other's roles. An increase of resources, such as money and time, is also necessary to make it possible to foster cooperation between the GP and other stakeholders.
Conclusion
Mental health problems seem to have a great impact on risk for school dropout in upper secondary education, and measures to reduce dropout from upper secondary education should include elements to identify, prevent and treat mental health problems. Many students consult their GPs, which indicates that GPs could be central in such programs.
